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Titan  Pulsed  Sciences  Division 
Varian  Vacuum  Technologies 


Conference  Planning  Team 
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Views  of  Dallas  from  the  Hotel 
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PREFACE 


After  a  very  successful  and  enjoyable  conference,  we  are  delighted  to  present  the  proceedings  of  the  2003 
IEEE  International  Pulsed  Power  Conference  (PPC  2003)  to  you.  The  conference  was  held  in  the  Hyatt 
Regency  Hotel  in  Dallas,  Texas  June  15-18,  2003  and  had  584  registrants  from  22  counties.  180  of  the 
registrants  were  from  outside  the  United  States,  despite  serious  visa  problems  for  many  scientists  from 
countries  with  a  traditionally  large  attendance,  namely  Russia.  We  would  like  to  express  our  deep 
gratitude  to  all  the  talented  members  of  the  organizing  committee  for  their  hard  work  before,  during  and 
after  the  conference.  A  special  thanks  to  DaLana  Williamson,  Birgit  Green  and  Christine  Crory,  who 
served  as  Technical  Program  Secretary,  Planning  Director  and  Exhibits  Coordinator  respectively.  We  also 
would  like  to  also  thank  all  the  sponsors  of  the  conference  for  their  generous  support. 

These  proceedings  present  the  collective  description  of  the  state  of  the  art  of  pulsed  power  technology  in 
the  early  part  of  the  twenty-first  century.  We  added  considerable  reference  value  to  the  proceedings 
through  a  web  based  peer  review  of  the  abstracts  and  papers,  a  first  for  the  Pulsed  Power  Conference.  We 
received  a  total  of  477  abstracts  and  conducted  1062  technical  reviews  before  the  conference.  This  was 
made  possible  through  a  completely  web-centric  paper  management.  At  this  point,  we  like  to  extend  a 
sincere  thank  you  to  Dave  Pataky,  who  managed  the  web-site. 

Another  first  for  the  Pulsed  Power  Conference  was  the  use  of  computer  projectors  for  all  oral  and  plenary 
sessions,  which  greatly  enhanced  the  presentation  quality  and  experience  for  presenters  and  audiences 
alike.  Also  well  liked  by  the  conference  participants  was  the  Internet  Cafe,  which  offered  wired  and 
wireless  Internet  access.  PPC  2003  also  featured  an  industrial  exhibition,  which  was  started  at  PPPS  2001 
in  Las  Vegas.  The  exhibition  was  organized  by  professional  planners  and  attracted  a  wide  range  of 
industrial  participants  for  the  mutual  benefit  of  the  exhibitors  and  conference  attendees. 

We  are  sure  you  also  enjoyed  the  social  program  starting  with  the  reception,  the  “night-out”  to  the  South- 
Fork  Ranch,  and  the  formal  awards  dinner  in  the  Ballroom  at  the  Hyatt  hotel.  We  hope  these  proceedings 
bring  back  good  memories  and  be  a  useful  reference  for  your  work. 

Yours  Sincerely 


Dr.  Michael  Giesselmann,  P.E. 
General  Conference  Chair 


Dr.  Andreas  Neuber,  P.E. 
Technical  Program  Chair 


ERWIN  MARX  AWARD 

Dr.  Vladimir  K.  Chernyshev 

Russian  Federal  Nuclear  Center  -  VNIIEF, 

Russia 


The  origin  of  the  Erwin  Marx  Award  began  at  the  3rd  IEEE  Pulsed  Power 
Conference  (June  1981).  The  Erwin  Marx  Award  was  dedicated  to  the 
memory  of  Professor  Marx  and  his  concept  of  the  cascade  impulse  voltage 
generator  that  bears  his  name.  Professor  Marx  passed  away  on  January 
11,  1980,  just  prior  to  his  87th  birthday.  The  High  Voltage  Institute  of  the 
Technical  University  of  Braunschweig,  has  graciously  allowed  the  Pulsed 
Power  Conferences  to  present  the  Erwin  Marx  Award  in  his  name.  The 
Award  is  presented  by  Dr.  Magne  Kristiansen. 


Biography  of  VLADIMIR  K.  CHERNYSHEV 


Vladimir  Konstantinovich  Chernyshev  is  the  Deputy  Scientific  Leader  of  VNIIEF  and  the  Chief 
Scientist  of  the  Electro  Physical  Department  of  VNIIEF.  He  has  been  working  at  VNIIEF  since 
1950  after  graduating  with  honors  from  the  Moscow  Engineering  Physics  Institute.  In  1953  he  was 
awarded  the  Stalin  Prize. 

In  1955  he  was  appointed  the  Head  of  the  Scientific-Research  Division.  He  proposed  new  ideas 
of  drastic  improvement  of  the  HEPP  systems  being  developed  (Red  Banner  Order  in  1956)  and 
achieved  their  successful  implementation  (Lenin  Order  in  1960).  He  developed  new  principles  of 
computational  and  physical  modeling  of  new  systems  that  provided  the  possibility  not  only  to  raise 
their  efficiency  and  output  characteristics  but  also  to  get  a  surprising  stability  of  operation  (Lenin 
award  in  1962).  He  formulated  the  criterion  required  for  detonation  initiation  in  HE  and  the  criterion 
of  efficiency  of  electric  circuits  for  safe  detonators  firing.  That  work  resulted  in  the  creation  and 
application  of  safe  detonators  that  in  itself  was  the  most  important  step  in  fundamental  improvement 
of  nuclear  weapons  safety.  In  addition,  from  the  viewpoint  of  different  experimental  studies 
performed  40  years  ago  that  put  an  end  to  all  the  accidents  including  those  with  fatal  outcome. 

Later  he  proposed  and  implemented  a  series  of  original  ideas  and  inventions  (fast  energy 
delivery  (1958)  from  the  EMG  circuit  into  the  external  load  by  opening  the  circuit,  creation  of  disk 
EMG  (1961),  invention  of  a  new  way  of  magnetic  flux  generation,  etc).  In  1972  two  groups  of 
scientists,  one  of  which  headed  by  V.K.  Chernyshev  (another  one  by  A.I.  Pavlovskii)  were  awarded 
the  Lenin  Prize  for  a  drastic  improvement  of  magnetic  cumulation  (MC)  systems  proposed  by  A.D. 
Sakharov. 

V.K.  Chernyshev  in  close  cooperation  with  the  other  VNIIEF  scientists  successfully  developed 
powerful  transportable  neutron  sources.  V.K.  Chernyshev  has  awarded  the  USSR  State  Prize 
(1980).  Together  with  V.N.  Mokhov  and  V.B.  Yakubov  V.K.  Chernyshev  proposed  and 
substantiated  an  original  idea  for  CTF  problem  solution  (MAGO).  Unique  results  were  achieved  in 
the  field  of  liner  physics  V.K.  Chernyshev  is  the  author  of  more  than  300  scientific  works,  40 
inventions  and  more  than  100  papers  in  the  area  of  HEPP.  On  the  initiative  and  under  the  leadership 
of  V.K.  Chernyshev  the  first  joint  Russian-American  (VNIIEF-LANL)  and  Russian-French 
experiments  were  conducted  both  in  Russia,  USA,  Russia  and  France.  Joint  scientific  activities  with 
the  largest  foreign  national  laboratories  have  been  successfully  carried  out  under  his  leadership. 
V.K.  Chernyshev  is  one  of  the  outstanding  VNIIEF  scientists,  the  founder  and  the  first  developer  of 
new  scientific  direction  “Super-power  explosive  magnetic  energy  sources”. 

He  is  recognized  as  the  leader  in  this  field  by  the  international  scientific  community  and,  first  of 
all,  by  the  scientists  of  the  largest  national  laboratories  like  LANL,  Philips  (USA),  CEA/DAM 
(France),  CAEP  (China)  due  to  the  fact  that  the  achievements  of  the  team  headed  by  V.K. 
Chernyshev  were  at  least  10  years  ahead  of  their  time,  and  in  some  research  areas  they  have  no 
alternatives  and  are  even  more  ahead  of  time  (for  example,  in  magnitude  of  the  energy  generated 
and  quickly  transferred  to  the  load  (200  MJ,  liner  kinetic  energy  of  30  MJ). 

His  leadership  provided  the  grounds  for  a  scientific  school  founded  and  run  by  V.K. 
Chernyshev.  In  1997  the  Russian  Fund  of  Fundamental  Investigation  recognized  this  school  as  the 
leading  scientific  school  in  Russia,  and  in  2000  this  recognition  was  confirmed  for  the  second  time. 
The  work  was  awarded  the  Russian  Government  Prize,  1998. 


PETER  HAAS  AWARD 

Prof.  Hidenori  Akiyama 

Kumamoto  University,  Japan 


The  Peter  Haas  Award  was  established  at  the  6th  IEEE  Pulsed  Power 
Conference  (June,  1987)  and  bears  the  name  of  the  late  Peter  Haas  who 
was  recognized  at  the  2nd  Pulse  Power  Conference  (1979)  "for  many 
contributions  to  a  strong  and  vigorous  pulsed  power  program  through 
sound  management,  steadfast  conviction,  and  farsighted  technical 
acumen."  Today,  the  Peter  Haas  Award  honors  those  individuals  that  share 
Peter's  dedication,  leadership,  and  vision  for  Pulsed  Power.  The  award  is 
presented  by  Dr.  Magne  Kristiansen. 


Biography  of  HIDENORI AKIYAMA 


Professor  Akiyama  was  bom  in  Ehime,  Japan  and  received  his  education  in  electrical 
engineering  at  the  Kyushu  Institute  of  Technology  (BS,  1974),  and  Nagoya  University 
(MS,  1976,  PhD,  1979).  He  was  a  research  associate  at  Nagoya  University  from  1979  to 
1985,  and  then  has  been  on  the  faculty  of  Kumamoto  University  since  1985,  where  he 
established  a  pulsed  power  laboratory.  He  has  developed  pulsed  power  generators  based 
on  the  inductive  energy  storage  system  and  repetitively  operated  pulsed  power  generators 
for  industrial  applications,  for  cleaning  system  of  exhaust  gases  by  pulsed  streamer 
discharges  in  atmospheric  pressure  gases,  cleaning  system  of  lakes  and  marshes,  sludge 
cleaning  by  producing  a  large  volume  discharge  plasmas  in  water,  and  recycling  systems 
of  concrete  and  old  computers.  Recently,  he  is  actively  investigating  extreme  ultraviolet 
(EUV)  sources  for  next  generation  semiconductor  lithography,  repetitively  operated 
pulsed  power  generators  with  nanosecond  pulse  width,  the  application  of  pulsed  power  to 
biology,  and  the  production  of  micro  plasmas.  His  research  program  of  pulsed  power  over 
wide  fields  was  selected  as  one  of  the  21st  century  COE  programs  by  the  Japanese 
Government  in  2003. 

In  addition  to  his  many  journal  articles,  the  first  text  book  of  pulsed  power  in  the 
world,  a  web  pulsed  power  book*,  and  editorships,  professor  Akiyama  has  trained  over 
290  senior  students  and  119  graduate  students  in  the  field  of  pulsed  power  technology. 
They  are  leading  the  pulsed  power  technology  and  the  industrial  applications  in  Japan.  He 
has  had  a  heavy  involvement  in  collaborative  research  with  numerous  industrial 
companies.  His  efforts  in  the  field  of  pulsed  power  have  benefited  organizations  and 
colleagues  around  the  world. 

*  http://education.eecs.kumamoto-u.ac.ip/PulsedPower/ 


2002  PULSED  POWER 
STUDENT  AWARD 

Thomas  A.  Holt 

Naval  Research  Laboratory 


2003  PULSED  POWER 
STUDENT  AWARD 

Gary  Brent  McHale 

Texas  Tech  University 


IN  MEMORIAM 


Larry  Lee  Sanders 
1936  -  2003 


Larry  Sanders  was  an  internationally  recognized,  senior  pulsed  power  technician  for  thirty-seven  years.  He  died  of  cancer  on 
the  twenty-fifth  of  June  2003,  in  his  home  in  San  Lorenzo,  California. 

Bom  in  Glenvel,  Nebraska  in  1936,  Larry’s  formal  training  was  in  the  U.  S.  Navy  as  an  electronics  technician  (internal 
communications)  and  in  nuclear  power.  He  served  on  the  fast  attack  nuclear  submarine  USS  Swordfish,  where  he  earned  the 
rank  of  First  Class  Petty  Officer. 

Upon  his  discharge  from  the  Navy,  Larry  joined  Physics  International.  He  learned  the  technology  quickly  and  was  rapidly 
promoted  to  supervisory  positions  gaining  his  first  external  recognition  for  technical  excellence  as  the  operations  supervisor 
for  the  USAF  B3  Facility  (Big  Blue  Boy,  a  Pulserad  1 1 50)  at  Physics  International.  He  was  the  Lead  Technician  responsible 
for  installing  and  checking-out  the  Aurora  machine  at  the  U.  S.  Army  Harry  Diamond  Laboratory,  Adelphi,  Maryland  -  the 
largest  (1.5  million  gallons  of  transformer  oil),  most  powerful  (20  TW),  first-generation  super-power  flash  x-ray  machine. 
Larry’s  first  international  machine  was  Grec  (Pulserad  1480),  a  very  large  flash  radiographic  machine  at  Le  Centre  d'Etudes 
de  Gramat  (CEG),  Gramat,  France.  His  second  was  the  Modular  Bremsstrahlung  Source  (Pulserad  1 15W),  also  at  CEG. 

After  several  years  of  supervising  operations  and  development  on  a  number  of  state-of-the-art  pulsed  power  machines  at 
Physics  International,  Larry  installed  and  checked-out  the  Phoenix  machine  at  Naval  Surface  Weapons  Center,  White  Oak, 
Maryland. 

Larry’s  forte  was  large,  high-voltage,  single-pulse  systems,  but  he  was  also  instrumental  in  installing  and  checking-out  three 
large,  “gun”  banks  -  the  4.5-MJ  General  Dynamics  Land  Systems  electro-thermal-chemical  bank  in  West  Virginia;  the  32-MJ 
Royal  Armament  Research  and  Development  Establishment  electromagnetic  launcher  bank  in  Kirkcudbright,  Scotland;  and 
the  30-MJ  Technische  Zentrum  Nord  electromagnetic  launcher/electro-thermal-chemical  bank  in  UnterltiB,  Germany.  For  the 
last  decade,  Larry  worked  on  the  Decade  machine  for  the  Arnold  Engineering  Development  Center,  Arnold  AFB,  Tennessee. 
Larry  was  the  Lead  Technician  for  all  factory  testing  as  well  as  for  installation  and  check-out  in  Tennessee. 

In  addition  to  his  consummate  skill,  Larry  was  renown  for  his  hard  work,  stamina,  and  ability  to  place  very  large  equipment 
precisely  where  it  belongs.  He  will  be  sorely  missed  by  his  colleagues  at  Physics  International,  Maxwell  Physics 
International,  and  Titan  Pulse  Sciences,  and  by  his  customers  at  various  laboratories  in  the  United  States,  United  Kingdom, 
France,  and  Germany. 
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